Mitochondria autophagy is induced after hypoxic/ischemic stress in a Drp1 dependent manner: the role of inhibition of Drp1 in ischemic brain damage.
Mitochondria dysfunction is implicated in diverse conditions, including metabolic and neurodegenerative disorders. Mitochondrial dynamics has attracted increasing attention as to its relationship with mitochondria autophagy, also known as mitophagy, which is critical for degradation of dysfunctional mitochondria maintaining mitochondrial homeostasis. Mitochondrial ﬁssion and its role in clearance of injured mitochondria in acute ischemic injury, however, have not been elucidated yet. Here we showed that hypoxic/ischemic conditions led to fragmentation of mitochondria and induction of mitophagy in permanent middle cerebral artery occlusion (pMCAO) rats and oxygen-glucose deprivation (OGD) PC12 cells. Inhibition of Drp1 by pharmacologic inhibitor or siRNA resulted in accumulation of damaged mitochondria mainly through selectively blocking mitophagy without affecting mitochondrial biogenesis and non-selective autophagy. Drp1 inhibitors increased the infarct volume and aggravated the neurological deﬁcits in a rat model of pMCAO. We demonstrated that the devastating role of disturbed mitochondrial fission by inhibiting Drp1 contributed to the damaged mitochondria-mediated injury such as ROS generation, cyt-c release and activation of caspase-3. Taken together, we proved that under hypoxic/ischemic stress a Drp1-dependent mitophagy was triggered which was involved in the removal of damaged mitochondria and cellular survival at the early stage of hypoxic/ischemic injury. Thus, Drp1 related pathway involved in selective removal of dysfunctional mitochondria is proposed as an efficient target for treatment of cerebral ischemia.